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Abstract
Rising hospital admissions due to respiratory disease 
(RD) are a major challenge to hospitals. This study 
explored modifiable social risk factors among 4478 
older adults from the English Longitudinal Study 
of Ageing. Data were linked with administrative 
hospital records and mortality registry data (follow-
up 9.6 years) and analysed using survival analysis 
accounting for competing risks. Living alone and 
social disengagement but not social contact or 
loneliness were associated with an increased risk of 
RD admissions, independent of socio-demographic, 
health and behaviour factors. Providing support for 
disengaged adults living alone who are at risk of RD 
admissions should be explored.

Introduction
Hospital admissions due to respiratory disease 
(RD) have major health and economic costs,1 are a 
central component of winter bed crises and emer-
gency department congestion, and disproportion-
ately affect more vulnerable parts of society such 
as older adults.2 RD admissions have risen at three 
times the rate of all other reasons for hospital 
admission in recent years.2 So, more research into 
modifiable risk factors for RD hospital admissions 
is clearly warranted.

To date, little attention has been paid to social 
factors such as social isolation and loneliness, 
despite a strong rationale for their influence. 
Both social isolation and loneliness have been 
linked with an increased incidence of morbidity 
and mortality3 and are associated with decreased 
medication adherence and health-seeking behav-
iours, and increased hospital admissions for a 
wide range of conditions including mental illness 
and heart failure.4 5 Both are also linked with 
biological responses related to poorer outcomes, 
for example, increased systemic inflammation.6

Preliminary studies have suggested that, for 
people with chronic obstructive pulmonary disease 
(COPD), social isolation may increase risk of winter 
hospital admission with RD,7 while loneliness may 
increase emergency department presentation.8 In 
addition, social activities such as group singing and 
dance are increasingly utilised in COPD manage-
ment,9 with suggestions that they may reduce 
health service utilisation and hospital admissions.10 
However, this research area is under-developed and 
there is no evidence from longitudinal representa-
tive data.

Methods
This study assessed the relationship between lone-
liness, three different aspects of social isolation and 
RD hospital admissions in a large cohort of older 
adults in the English Longitudinal Study of Ageing 
(ELSA): a nationally representative biennial panel 
study linked to admitted patient care (APC) data 
from NHS Hospital Episode Statistics. In order 
to consider the competing risk of death over the 
follow-up period, ELSA was linked with mortality 
data obtained from the UK National Health Service 
mortality registry. Using wave 4 data (2008/2009), 
7270 of the 8780 participants provided consent 
to data linkage (87%), 90% of these provided 
spirometric data and 68% of these provided full 
data leaving a sample of 4478 (online supplemen-
tary figure S1). The APC data were available until 
January 2018, providing a maximum follow-up of 
9.6 years.

RD admissions were defined as admittance to 
hospital with a primary diagnosis of RD. Social 
isolation was measured as living alone or not 
(domestic isolation), frequency of social contact 
with children, relatives and friends (social 
contact), and frequency of engagement with 
community groups, volunteering or cultural 
activities (social engagement). Loneliness was 
measured using the three-item UCLA loneliness 
scale. Confounders included socio-demographic 
factors (gender, age, ethnicity, an index of socio-
economic status comprised of education, social 
class and wealth, and an index of indoor and 
outdoor respiratory-related living environment 
deprivation), health-related factors (pre-existing 
diagnosed and undiagnosed COPD assessed 
spirometrically, comorbidities and depression) 
and behavioural confounders (smoking, heavy 
drinking, diet and physical activity). Cox cause-
specific hazard (CSH) models were used to model 
the time from the baseline interview until the first 
RD admission within the follow-up, accounting 
for death as competing risks events. Main anal-
yses were carried out in Stata V.15. Please see the 
supplement for detailed explanation of the varia-
bles and method.

Results
Demographics are shown in online supplementary 
table S1. 11% of participants had a RD admis-
sion within the follow-up period (online supple-
mentary figure S2). Table  1 presents the results 
from the CSH models fitted progressively. Living 
alone was associated with a greater hazard of RD 
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Table 1  Estimated HRs, p values and 95% CI from Cox models 
(n=4478)

Model I Model II Model III Model IV

Living alone

 � 1.83 1.41 1.37 1.32

 � p=0.000 p=0.002 p=0.004 p=0.012

 � (1.49–2.24) (1.14–1.75) (1.10–1.69) (1.06–1.64)

Low social contact

 � 0.98 0.96 0.96 0.96

 � p=0.720 p=0.307 p=0.349 p=0.328

 � (0.90–1.07) (0.88–1.04) (0.88–1.05) (0.88–1.04)

Social disengagement

 � 1.56 1.42 1.33 1.24

 � p=0.000 p=0.000 p=0.000 p=0.000

 � (1.42–1.71) (1.27–1.58) (1.20–1.48) (1.11–1.38)

Loneliness

 � 1.05 1.08 0.96 0.95

 � p=0.271 p=0.091 p=0.362 p=0.317

 � (0.96–1.14) (0.99–1.18) (0.87–1.05) (0.86–1.05)

Model I was unadjusted. Model II controlled for socio-demographic confounders. 
Model III additionally controlled for health-related confounders. Model IV 
additionally controlled for behavioural confounders.

Figure 1  Estimated cumulative hazards by living alone and social disengagement.

admissions even after adjusting for potential confounders. In 
the fully adjusted model (Model IV), people living alone had 
a 32% higher hazard compared with those who lived with 
others (HR=1.32, 95% CI 1.06 to 1.64). Social disengage-
ment was also a predictor of RD admissions. One SD increase 
in social disengagement was associated with a 24% increase 
in the hazard of RD admissions (HR=1.24, 95% CI 1.11 to 
1.38). However, neither low social contact nor loneliness was 
associated with RD admissions. The estimated cumulative 
hazards by domestic isolation and social disengagement are 
presented in figure 1.

Sensitivity analysis found very similar results when using 
multiple imputation (online supplementary table S2). Treating 
deaths from RD without a hospital admission (n=15) as RD 

admissions did not materially affect results (online supplemen-
tary table S3), nor did excluding people who had RD admis-
sions in the previous 5 years (online supplementary table S4), 
or isolating the sample to individuals with acute RD admis-
sions (online supplementary table S5). There was no evidence 
that findings were moderated by gender (online supplemen-
tary table S6) or pre-existing RD conditions (online supple-
mentary table S7).

Discussion
Overall, our results are broadly supportive of earlier research 
suggesting that aspects of social isolation, but not subjective 
loneliness, are associated with an increased risk of hospital 
admission.5 Potential mechanisms for the association between 
social isolation and RD admissions include a higher risk of 
being physically inactive and smoking among people who are 
socially isolated, less social pressure to seek medical atten-
tion early in the development of a RD and biological factors 
including isolation-related inflammation. Further, living alone 
is associated with poor health, disability and the risk of falls; 
hence, clinicians may admit patients due to increased discharge 
risks.

Our findings that social contact is not protectively associ-
ated could be because social contact carries increased risks of 
contagious respiratory conditions, more so than living with 
somebody (where there is a restricted germ pool) or social 
engagement (which might not involve close person-to-person 
contact in the same way as seeing family or friends socially). 
This hypothesis, however, remains to be explored further.

The main strengths of this study include the use of a large-
scale representative survey linked to administrative records 
with an almost 10-year follow-up and the consideration of 
a comprehensive range of identified confounding factors. 
However, as an observational study, causality cannot be 
assumed. Measurement error or unidentified confounders may 
affect results.

In conclusion, older adults living alone with existing lung 
conditions may benefit from additional targeted community 
support to try and reduce the risk of hospital admissions. The 
roll out of social prescribing schemes may present opportu-
nities for referring these individuals to social engagement 
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community activities.

Twitter Keir Philip @keirphilip
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